Background. Primary health care requires new approaches to assist patients with overweight and obesity. This is a particular concern for patients with limited access to specialist or allied health services due to financial cost or location. The Change Program is a toolkit that provides a structured approach for GPs working with patients on weight management. Objective. To assess the acceptability and feasibility of a GP-delivered weight management programme. Methods. A feasibility trial in five Australian general practices with 12 GPs and 23 patients. Mixed methods were used to assess the objective through participant interviews, online surveys and the NOrmalization MeAsure Development (NoMAD) tool based on Normalization Process Theory. Content analysis of interviews is presented alongside Likert scales, free text and the NoMAD tool. Results. The Change Program was acceptable to most GPs and patients. It was best suited to patient-GP dyads where the patient felt a strong preference for GP involvement. Patients' main concerns were the time and possible cost associated with the programme if run outside a research setting. For sustainable implementation, it would have been preferable to recruit a whole practice rather than single GPs to enable activation of systems to support the programme. Conclusion. A GP-delivered weight management programme is feasible and acceptable for patients with obesity in Australian primary health care. The addition of this structured toolkit to support GPs is particularly important for patients with a strong preference for GP involvement or who are unable to access other resources due to cost or location.
Introduction
Obesity is a global health challenge responsible for an estimated 2.8 million deaths annually and 35.8 million lost disability-adjusted life years (1) . Reversing the rising prevalence of obesity requires complex multilevel responses (2) . While population-based strategies are critical, optimizing care for those individuals who already have weight problems is necessary. Although multidisciplinary care is the preferred framework for patients with obesity, this is not always available. Location (e.g. rural communities), cost, patient time pressures or preference (3) may necessitate the involvement of the GP in weight management (4) .
In the Australian health care system, GPs are the first contact point and provide management based on the principles of person-centeredness, whole person and longitudinal care. In Australia, 85% of the population visit a GP annually and a majority report attending a regular general practice (5) . Due to the Australian universal medical insurance scheme, Medicare, 85% of GP consultations are provided at no cost at the point of care (5) .
Internationally there has been increasing interest in the expert generalist service provided by GPs and family doctors (6) . Expert generalism describes the ability to care for any person, with any disease, leveraging knowledge of that person's social connections (6) . Regarding obesity, this equates to the GP providing nutrition, physical activity and behavioural interventions in the context of the patient's entire medical, social and psychological history. Robust primary health care is associated with improved patient outcomes at a lower cost to the community compared to tertiary care (7); however, this has yet to be fully realized in obesity management.
The process for developing The Change Program toolkit has been reported previously (8) . Initially, a review of current Australian obesity clinical practice guidelines was undertaken to synthesize evidence-based best practice (9) . This synthesis was used to develop a practical toolkit (The Change Program) in collaboration with practicing GPs, dieticians, psychologists and consumers using recognized principles of evidence translation (8) .
Feasibility studies are undertaken to determine the worth of pursuing larger effectiveness trials (10) . In complex interventions in primary health care, stepwise assessment can reduce the likelihood of trial failure due to implementation issues (11) . The aims of this trial were to assess:
(1) feasibility of a GP-delivered weight management programme, (2) acceptability of such a programme to both patients and GPs and (3) implementation of the study protocol by exploring recruitment processes, dropout rates and time frames.
Methods

General practitioner recruitment
This feasibility trial recruited individual GPs via an email to the University's network, which includes ~700 GPs from the Australian Capital Territory and New South Wales. Fully qualified GPs were eligible if they worked at least 1 day per week. Once recruited, GPs were asked to recruit another GP in their practice.
Patient recruitment
At least two eligible patients were recruited by GPs during consultations initiated by patients for any reason. Informed consent was obtained. Inclusion criteria for patients were age 18-65 years, English literate, body mass index (BMI) of >25 kg/m 2 and <40 kg/m 2 , at least three appointments with the GP in the previous 2 years as a surrogate marker for regular general practice, no past or scheduled bariatric surgery and intermediate or high risk of developing diabetes using the Australian Type 2 Diabetes Risk Assessment Tool (AUSDRISK) indicating metabolic risk associated with overweight and obesity (12) . The AUSDRISK tool is commonly used in Australia to assess lifetime risk of diabetes and includes demographic, anthropometric and relevant history.
Exclusion criteria were uncontrolled medical or mental health condition, history of diabetes, congestive heart failure, chronic renal failure, chronic obstructive pulmonary disease, significant immobility, history of an eating disorder, current pregnancy or breastfeeding and taking weight loss medications. This programme was aimed at primary prevention, and therefore patients with a diagnosed chronic illness were excluded. Hypertension, dyslipidaemia and glucose intolerance were not exclusion criteria. The research team determined that patients in the secondary prevention phase of obesity care have different motivations for change than those in primary prevention phase. The eligibility criteria were altered to allow patients to be recruited with a BMI up to 42 kg/m 2 at the request of some GPs. Patients consulted their GP in their usual location.
Weight management programme
The Change Program toolkit includes the GP handbook (40 pages of reference material), patient workbook (64 pages of patient information and worksheets) and a computer template interactive with clinical software (8) . The patient workbook contains educational factsheets and exercises based on cognitive behavioural therapy (CBT) and mindfulness. The GP handbook provides information on obesity, motivational interviewing and CBT techniques. The computer template captured all aspects of the consultation including those unrelated to the weight management programme. The management of other health problems during a weight consultation was at the discretion of the GP. The research team paid GPs $65 for consultations up to 20 minutes and $120 for >20 minutes consistent with time-based payments for GP services in Australia. The amount paid reflected the average private billing rate for GP practices in our region.
Sample size
To assess the inter-and intra-practice variability for a future cluster randomized trial, a minimum of 20 patients were required in 5 practices with at least 2 GPs per practice. This will allow for the determination of the intra-class coefficient.
Outcomes
The primary outcomes of interest were the feasibility and acceptability of The Change Program. At 3 months, patients completed an online survey that consisted of Likert scales and open text to assess acceptability of elements of the programme, including the programme materials, the process of working with their GP and overall regard for the programme. The recently developed quantitative NOrmalization MeAsure Development (NoMAD) tool (13) was administered online to GPs at 6 months to evaluate the implementation process using descriptive statistics.
The NoMAD tool was chosen as it is the first quantitative measure based on Normalization Process Theory (NPT). The NPT describes four constructs: Coherence (sense-making of new practices), Cognitive Participation (building working relationships around new practices), Collective Action (operationalizing a new practice), and Reflexive Monitoring (ability to reflect on the new practice). The NoMAD tool allows for comparison between individuals across the four key concepts of NPT using Likert scales. The tool was adapted in line with the developer's recommendations.
A nested qualitative evaluation was also conducted via proforma interviews. Interviews were conducted by a member of the research team (GP or research officer) at the conclusion of the study in a location convenient for the participant. The interviews were audiorecorded and transcribed verbatim. The research team developed an a priori thematic framework based on the study aims of measuring acceptability and feasibility (see Supplementary Table S1 ). Two researchers (ES and NE) performed content analysis on the interview transcripts using this framework. The number of appointments attended, time spent in consultations, recruitment and dropout rates were recorded in a computer template and reported in descriptive statistics to assess the research protocol.
Results
Recruitment of GPs commenced in April 2015 and was complete in 4 days. The 12 recruited GPs had an average 12 years of experience (range 4-30 years). The GPs worked in four urban practices and one rural practice. Due to unexpected leave, 1 GP did not recruit any patients, and the 11 remaining GPs recruited 23 patients (20 women, 3 men) over 4 months (see Table 1 ). Three patients formally withdrew by 3 months and one patient was lost to follow up, with only the information from their GP computer template available for analysis (see Fig. 1 ).
There was a good response rate to all of the survey and interview items. All GPs completed interviews at time 0 and 6 months, and 10 of 11 GPs completed the NoMAD survey online. At time 0, 22 of 23 patients completed the online survey, 17 of 20 at 3 months, 15 out of 20 at 6 months and 15 out of 20 completed the end of study interview. At least four attempts (via phone or email) were made to follow up survey and interview non-responders.
From the computer template, it was found that on average patients attended 6.5 appointments. The average consultation length was 25.6 minutes (range 11-60 minutes, median 24 minutes, interquartile range 15 minutes). First consultations were significantly longer than subsequent consultations, 33.9 minutes [95% confidence interval (95% CI) = 30.0-37.8 minutes] and 23.7 minutes (95% CI = 21.8-25.5 minutes), respectively. The GPs recorded the management of 44 other health-related items during the consultations in addition to the weight management programme (e.g. preventative health, acute illness and follow up after hospital admission) reflecting the expert generalist nature of general practice. In three consultations the GP deemed it inappropriate to discuss weight related issues due to acute distress.
Patient and general practitioner acceptability
In the 3-month online survey, 11 of 17 (65%) patients either agreed or strongly agreed that The Change Program was helpful, and 14 (82%) either agreed or strongly agreed that they would recommend it to a friend. In the 6-month online survey, 6 out of 10 (60%) GPs indicated that it would become part of their regular work if available (8/10 rating or more).
In the 6-month interviews, almost all the GPs and a majority of the patients found The Change Program an acceptable concept.
I really enjoyed it; I think it's been fantastic. …I will be continuing, I'm going to make an appointment over the next two or three months and I will continue until I hopefully reach my goals. The role of the GP relationship was explored in the interviews with the patients. This relationship was important for many patients and corresponded to attendance at more appointments and longer time in the programme. 
Feasibility
Future cost, outside the research setting, was a common patient concern. Most patients said that any out of pocket costs for appointments would prohibit them from participating fully.
When you had to go in fortnightly, I probably wouldn't if I had to pay for that myself. I wouldn't have done it fortnightly, I would probably do every six weeks or something like that. (Patient 7) A few patients reported challenges with getting time off work or getting an appointment with their GP. Doctors tend to be rare entities for being able to get to appointments with, …the last appointment I had to cancel it because of work and then of course, work cancelled the trip that they were sending me on…I was not happy. (Patient 18)
Patient withdrawals
Three female patients formally withdrew from study, and a further three female patients attended four appointments or fewer. These patients had appointments that were an average of 27.9 minutes (95% CI = 22.4-33.4 minutes), which was not significantly different from those patients that remained in the programme. These patients were less favourable about the programme overall.
I don't think I found it particularly useful. It was useful in terms of I had the fortnightly goals to work toward, but I didn't find the program itself particularly useful. (Patient 5) Table 1 . Feasibility study of a general practitioner-delivered weight management programme, patient demographic and characteristics at the start of the study (n = 23) Two patients expressed guilt about seeing their GP and felt they were overusing their GP's time. 
Programme implementation
At the end of the trial the NoMAD instrument was administered to the GPs to assess implementation (see Fig. 2 ). All 10 (100%) GPs saw the potential value of The Change Program in their ongoing work. However, only 4 out of the 10 (40%) GP respondents believed the other staff in their practice had an understanding of The Change Program. Four out of nine GPs (55%) wanted further resources and training to aid implementation. Every GP (100%) viewed the programme as a legitimate part of their professional role, and all 10 (100%) GPs indicated they would continue to support the programme.
Study protocol
Patient recruitment issues that were identified by the research team for the GPs included time limitations, GPs waiting for disadvantaged patients who could benefit from the free appointments that this research offered, a lack of willingness to discuss with all eligible patients and finding patients that matched the selection criteria.
In particular, the GPs reported that finding patients with a BMI < 40 kg/m 2 and without diabetes was particularly challenging. Two of the GPs did not use the computer template for recording consultations due to poor interactivity and usability of the template.
The interviews also allowed the participants to make suggestions about how the programme materials could be improved. Suggestions for improvements included a request for more recipes, reordering of topics in the patient handbook, improved tabulation for ease of finding materials and incorporation of the behavioural supports throughout the book.
Conclusions
The Change Program was acceptable to most GPs and patients involved in this feasibility trial based on both quantitative and qualitative data. The GPs reported that the structure of the programme and the patient handbook assisted them in the management of obesity. Patients who had a strong preference for the involvement of their GP were especially positive about the experience. The Change Program provides GPs and patients a straightforward, structured package to manage obesity in the general practice setting.
Regarding feasibility, the study protocol might be improved if the entire practice is aware of the programme and its aims rather than individual GPs. This would allow for whole of practice systems, such as appointment bookings and recalls, to be engaged in the process. Also, direct advertising of the research opportunity to patient in waiting rooms may improve recruitment. The programme materials have also been enhanced based on feedback from all participants.
This study is the first time a GP-delivered weight management programme has been trialled in Australia and is one of few examples of GP involvement in delivering an obesity intervention. As GPs are generalists, they can incorporate obesity management within the treatment of other acute and chronic health issues. In this feasibility study, GPs managed other health issues ranging from acute illness to preventive care within the same consultation as addressing weight loss. Comprehensive and coordinated care is central to quality general practice and offers economic benefit because more issues are covered within one consultation. Involving GPs in obesity management is likely to offer benefits often seen with holistic health management and care that is not fragmented (14) .
The strong preference shown from most of the patients for their GPs' involvement in weight management reflects other surveys of patients in primary care (3, 15) . It seems that there may be therapeutic benefit for patients working closely with a trusted health practitioner with whom they have an ongoing relationship (16) . Strong and collaborative patient-GP relationships are likely to be a resource to leverage for long-term lifestyle behaviour change. The therapeutic relationship between patient and practitioner is worthy of further research to determine its association with successful weight management in primary health care.
This study demonstrates that it is acceptable and feasible for GPs to assist their patients with overweight and obesity if they are afforded the time and appropriately remunerated. The reluctance reported by patients to cover the costs of the programme themselves needs further evaluation during a large-scale rollout. The payment structure in the study rewarded GPs for spending more time with patients leading to a long average consultation compared to Australian norms (17) . However, unrelated items, such as preventive health and acute illness, were managed across the consultations in addition to weight management. In future, research investigating clinical outcomes of The Change Program, the time spent in consultations and the model of remuneration will be evaluated.
This was a small sample of patients from two regions in Australia. It is possible that the GPs recruited to the study were particularly interested in weight management, and their views of the programme may not reflect that of all GPs. The age of the patients involved were representative of Australian general practice with the peak age for accessing GP services 45-64 years (18) . However, 87% were women, which is a higher proportion Figure 2 . Views from GP participants at the end of the feasibility study (6 months) using the NOrmalization MeAsure Development (NoMAD) tool.
than the average general practice population. None of the male patients withdrew from the study. Gender specific issues could be explored as part of a larger effectiveness trial.
A strength of The Change Program is that the vast majority of patients had previously tried to lose weight. This demonstrates that even patients with previous weight loss attempts were still motivated to engage with this programme. A further strength of the study is the mixed methods approach to the analysis that gives depth to the findings and a firm platform from which to build future work. The validity and reliability of the NoMAD tool have not been published by the developers. However, the tool outcomes were consistent with the qualitative data in this trial.
The Change Program was acceptable and feasible for both patients and GPs. Increasing the involvement of GPs in obesity management can reduce health care fragmentation through holistic, person-centred care that epitomizes excellence in general practice.
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